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0HPEUDQHFRQWDFWRUVDUHFRQVLGHUHGDVRQHRI WKHPRVWSURPLVLQJSURFHVV IRU LQWHQVLILFDWLRQ
SXUSRVHVRIJDV±OLTXLGDEVRUSWLRQXQLWVIRU&2SRVWFRPEXVWLRQFDSWXUH&RQVHTXHQWO\DODUJH
QXPEHURIVWXGLHVLVUHSRUWHGLQWKHOLWHUDWXUHRQWKLVWRSLF>@
([SHULPHQWV DUH PRVW RIWHQ SHUIRUPHG RQ ODE VFDOH KROORZ ILEHU PRGXOHV ZLWK D
PRQRHWKDQRODPLQH 0($ DTXHRXV VROXWLRQ XVXDOO\ LQ D ODUJH H[FHVV DV FKHPLFDO VROYHQW
'LIIHUHQW PDWKHPDWLFDO PRGHOV VKRZLQJ D EURDG UDQJH RI LQWULQVLF FRPSOH[LW\ KDYH EHHQ
DOUHDG\ SURSRVHG LQ RUGHU WR VLPXODWH RU SUHGLFW WKH VHSDUDWLRQ SHUIRUPDQFHV RI PHPEUDQH




WZR GLIIHUHQW PHPEUDQH FRQWDFWRUV EDVHG RQ D PLFURSRURXV 37)( DQG D GHQVH 303 VNLQ
FRPSRVLWHPHPEUDQHXQGHUGLIIHUHQWRSHUDWLQJFRQGLWLRQVJDVDQGOLTXLGYHORFLWLHV0($PDVV
IUDFWLRQ,QDOOFDVHV&2GLIIXVHVIURPWKHJDVSKDVHWRWKHJDVPHPEUDQHLQWHUIDFHDQGWKHQ
GLIIXVHV LQ WKH PHPEUDQH WKURXJK WKH PHPEUDQHOLTXLG LQWHUIDFH &2 GLVVROYHV WKHQ LQ WKH
OLTXLG SKDVH DQG UHDFWV ZLWK 0($ $ UHVLVWDQFHVLQVHULHV DSSURDFK )LJXUH  LV FODVVLFDOO\
SURSRVHG LQ WKDW FDVH IRU PRGHOOLQJ SXUSRVHV EXW LW FDQ OHDG WR YDULRXV VHW RI HTXDWLRQV
GHSHQGLQJRQWKHXQGHUO\LQJK\SRWKHVHV
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7KH UHVXOWV RI WKHPRGHOV FRPSDULVRQ VWXG\ ILUVW VKRZ WKDW VXUSULVLQJO\ DOO IRXU DSSURDFKHV
SURYLGH TXDVL VLPLODU SUHGLFWLRQ SHUIRUPDQFHVZLWK DQ DOPRVW HTXDO UHVLGXDO HUURU )LJXUH 




,Q WHUPV RI PHPEUDQH PDVV WUDQVIHU FRHIILFLHQWV WKH GLIIHUHQW PRGHOV DJDLQ JHQHUDWH GDWD
ZKLFK DUH RI WKH VDPH RUGHU RI PDJQLWXGH 7DEOH  ZKDWHYHU WKH VHW RI H[SHULPHQWDO
FRQGLWLRQVLQIOXHQFHRIOLTXLGYHORFLW\0($PDVVIUDFWLRQPRGXOHSDFNLQJUDWLR0RUHRYHUWKH
ILWWHG GDWD DUH LQ JRRG DJUHHPHQW ZLWK SUHYLRXVO\ UHSRUWHG NP YDOXHV REWDLQHG ZLWK GLIIHUHQW
PHPEUDQH PDWHULDOV ,W FDQ EH FRQFOXGHG DW WKLV VWDJH WKDW WKH VHSDUDWLRQ SHUIRUPDQFHV RI
PHPEUDQH FRQWDFWRUV FDQ EH SUHGLFWHG DW ODE VFDOH SURYLGLQJ WKDW D FRUUHFW NP YDOXH LV




7DEOH &RPSDULVRQ RI WKH ILWWHGPHPEUDQHPDVV WUDQVIHU FRHIILFLHQW NP REWDLQHG IURP WKH
GLIIHUHQWPRGHOV
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37)(ILEHUV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'PRGHO NP PV NP PV
,QIOXHQFHRI0($PDVVIUDFWLRQ303ILEHUV
 Z0($ PDVV Z0($ PDVV
3VHXGR VW RUGHU
PRGHO
. PV . PV
'PRGHO NP PV NP PV
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PV NP PV
'PRGHO NP PV NP PV
,QIOXHQFHRIPRGXOHSDFNLQJIUDFWLRQ37)(ILEHUV
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
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3VHXGR VW RUGHU
PRGHO
. PV . PV
'PRGHO NP PV NP PV
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PV
'PRGHO NP PV NP PV

,Q FRQFOXVLRQ WKLV VWXG\ ZLOO SURYLGH QHZ FRQVLVWHQW JXLGHOLQHV IRUPRGHOOLQJ SXUSRVHV ZKHQ
PHPEUDQHFRQWDFWRUVDUHXVHGIRU&2FDSWXUH
 )RU ODEVFDOHH[SHULPHQWVZLWKD ODUJHH[FHVVRI0($W\SLFDORI WKH ODUJHPDMRULW\RI
VWXGLHV D VLPSOH RYHUDOO PDVV WUDQVIHU FRHIILFLHQW DSSURDFK RIIHUV SUHGLFWLRQV ZKLFK
DUH FRPSDUDEOH WR PRUH FRPSOH[ PRGHOV 7KLV UHVXOW LV QRYHO DQG DGGUHVVHV NH\
TXHVWLRQVLQWHUPVRIVWUDWHJ\IRUPRGHOYDOLGDWLRQFRPSDUHGWROLWHUDWXUHSUDFWLFH
 7KHDERYHVLWXDWLRQ QRPRUHKROGVZKHQ0($ LVQRW IUHVKDW WKH LQOHW RI D ODEVFDOH
FRQWDFWRUDQGVWURQJO\FRQYHUWHGDWWKHOLTXLGRXWOHWLQWKDWFDVHD'PRGHODSSURDFK
LV UHTXLUHG YDULDEOH PDVV WUDQVIHU FRHIILFLHQW DQG OHDGV WR UHVXOWV ZKLFK DUH
FRPSDUDEOHWR'PRGHOV
 )RU SLORW VFDOH KROORZ ILEHU PHPEUDQH FRQWDFWRUV GLVSHUVLRQ HIIHFWV RQ WKH JDV DQG




>@ GH0RQWLJQ\ ' 7RQWLZDFKZXWKLNXO 3 &KDNPD $ 8VLQJ SRO\SURS\OHQH DQG
SRO\WHWUDIOXRURHWK\OHQHPHPEUDQHVLQDPHPEUDQHFRQWDFWRUIRU&2DEVRUSWLRQ-RXUQDORI
0HPEUDQH6FLHQFHYROS





>@ 4L =&XVVOHU (/0LFURSRURXV KROORZ ILEHUV IRU JDV DEVRUSWLRQ ,0DVV WUDQVIHU LQ WKH
OLTXLG-RXUQDORI0HPEUDQH6FLHQFHYROSD




>@ 5RGH 6 1JX\HQ 3+ 5RL]DUG ' %RXQDFHXU 5 &DVWHO & )DYUH ( (YDOXDWLQJ WKH
LQWHQVL¿FDWLRQSRWHQWLDORIPHPEUDQHFRQWDFWRUVIRUJDVDEVRUSWLRQLQDFKHPLFDOVROYHQW$
JHQHULF RQHGLPHQVLRQDO PHWKRGRORJ\ DQG LWV DSSOLFDWLRQ WR &2 DEVRUSWLRQ LQ
PRQRHWKDQRODPLQH-RXUQDORI0HPEUDQH6FLHQFHYROS
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IRU JDV DEVRUSWLRQ PHPEUDQH FRQWDFWRUV WKDW VWXGLHV WKH HIIHFW RI SDUWLDOO\ ZHWWHG
PHPEUDQHV-RXUQDORI0HPEUDQH6FLHQFHYROS
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0RGHOLQJ RI &2 DEVRUSWLRQ LQ PHPEUDQH FRQWDFWRUV 6HSDUDWLRQ DQG 3XULILFDWLRQ
7HFKQRORJ\YROS
>@)DL]5$O0DU]RXTL00DWKHPDWLFDOPRGHOOLQJ IRU WKH VLPXOWDQHRXV DEVRUSWLRQ RI&2
DQG+6XVLQJ0($ LQKROORZ ILEHUPHPEUDQHFRQWDFWRUV-RXUQDORI0HPEUDQH6FLHQFH
YROS
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